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(54) PICTURE CONTRAST IIVIPROVING METHOD 
{57)Abstract: 

PURPOSE: To provide a method for improving the 
contrast of a picture and improving the appearance of 
the picture. 

CONSTITUTION: A natural scenery picture defined by 
RGB color space is sent to a color space converter 12 at 
first and RGB signals are converted into color space 
selected for an improvement processing. The output of 
the color space converter 12 is processed by, an 
automatic picture improving device 14 containing a 
histogram processing. The device 14 generates a signal 
for driving the TRC (gradation reproduction curve) 
controller 16 of an output device such as a printer 18. 
The TRC controller 1 6 sends processed data to an 
arbitrary output buffer 20 for next transfer to the printer 
18 or the other output device. 
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(54) [S6ia®«»] ta«3>h9xhaa*s 

(57) («IE«) 

Sir, asi^^MSi 2t-iio, RGBM#'£. 
v^mx 1 4 tciosaaan, x-f^-r 1 4tt, rfi) > 

a-^ 1 6 f±. 1 8XB-e©4S©tfl*7*n'fX 




**tf iS«3 > h 5 :^ K3fefi:*ft. 
t> 

#n— *;wtx ny^A^am^^v hm^eifcRL- 

HatXh>/5AegSr^*Xx 
1 K)S»n> h ^x 

10 0 D 1] 




*tll1t7 - 2 2 2 0 0 6 

2 

[0002] 

tt. 3i;-lllXHX=i^l'>- h->--:/U>h (scan t 
0 print ; jtSLTWaj^lf 5) BSjaSS'XT^Att— 

S. fiffiST?, nlf-«Xiax+Y>- her--yij> 
h5/X-3^A©ffl*l,&Il«©S». A*L.!tjtS©Rfc 

T'T3'3.r©«^l=t33Ei(SJ*a«T?Ba<, 5c©^© 

to 0 0 31 ia«Cjltl,Tft:-rrt0Tf#5l-3©3fca 
f*. 3>h5Xh©afeA-e*«. a>h9XhB. B« 

(dynamic range ) . 
5£«3n«RriB*«ffi©«S«B8, ©MlKlCWr^fe© 
flFSUV>a«ttD>K9XhaE*tIt 

5 5,^U>j?a. jaM5fc. B*±©t:Xhy9Aft|6 

S. a=*UtrJH»B, ISI«l©*3''f:J-5yi?W'>5?S*| 
ffl UTV^S C t*7RTt:X h 5^7 Al: J;oT«a#tt & 

rf>-»fV-X (R. C. CoBiales) JtWH-. X 
-f. (Bu A. PIttes) IciS rffiSftJiaeSBUft 

efca©&i&®i^U— WAyi^jft (Cray level trsosfon 
atioD for iateraclive ioageenhancesenl ) j 19 
7 5^3SIB^A2'X5^AT?oSl2^sa©»»P»(Proe. S 
econd Conference os Remotely (Imed Systen) ] ; 
-. XJU (B. L. Hall) © r3>Kot-*'B« 

3ta©fcJe)©SlSi^-i*^5!^ (Alnost UDlfora dUtrlb 
utlom for computer image eobanceiDeiit > j (IBEE T 
rans. Conput. C-23. 207-20, 1974^) ;iS'>'Ua.. ^ 

■i. •:f9'jh (ff. L Pratt ) © r5^e;^jng{sy{ta 
(Digital iBSge Processing) j (flley, NeirTork, 1 

978 ^) :XA. b!— Xi'XhDA Oi. P. Bkstron 
) © r^i^^ffUm^mWS (DJgilal Inage Process 



(3) 



*JB8V7-2 22 0O6 



iDg Techniques ) j CAcadealc Press, Orlando, 1984 

; z?3i-(. (J. c. Ru33} <D na«ja 

St/^>H (The laage Processing Haodboojc ) j 
(CRC Press Bwa HatOD. 1992^) trM'«enxV>-5J; 
^fttXhy^ATISfi; (flattening) ) /tXh^? 
A^afl: (equal iiat ion) TJVd^UXATJftS. bifiL 

rSXJItt. XX. XA. tfif- (S. H. Pizer ) ffilc 

(adaptive bistosraa eQUSitialion and its variatio 

3 OConiiut. Vision grapbics and Inage Proe. } 39. 
35fr-368. 1987 ¥] 5:t;*nt:E«SnTl.»<6t>C!)fc46 
ifibii-^fxJSUta}!:^}- ir7ZHVm.it (adaptive bistogr 
aneqaalisation . AHE) tbTfif6iTTV>5. AH 

[0 0 04J r-jv. =r>ifvxatftr-. 0^ 
>y (P. »inu> © rfcxhi/9AgesS£»t:J:«H« 
efc^ (Inage Enhanceoent by Histogran HodilicatioD 

) J [Addison-Wesley Publlsblag , im^, 
ymmm (dlgUal image processing) P. US ~} 

>j^BSSc (histograi flattning foDctions } iS^Sg'^ig 

10 0 0 5] 



CO 0 0 63 *K^©a«J©fflatCJ:n»*, ±JE©5?feS 

hy^AS^tt. d!fD-;'«;i, (;«c«9<)) tXh-4^5AK 

P-*JVbXhir9Ai&5'P-njHiXhi^7At 
10 ittW-5 c: t T, B«at;^h df 7 AM^«t?l* 

msn, saBfotxhd/^A:?-^ A-^fcMsn*. 
[0 0 0 7] ^^'^<i>^im^wmmx\s^ m^i^m 
^ttxh^y5A)>»sgl^^fnsnfcTRc*t. iiisicD*7 

[0 0 0 8] fcxh^/^A^^y nftroaa 

»*»RehXhir^A'5r-*'t3araU itwBas 

a? «««fctts<tt!fflt-aj:5K:afflrs. 'tSBBS (po 

mr fonction} i«ft, ;:(E®:*S±<«JE**5. 
[0 0 0 9] 3 75v hn>ir©ii'D— 

^4. S&^OajSTT&H/ffJRCObXFyvA 
J:0SS&/iiit»<iB«ffltXhy9At*, -eoj: 
5ft:»S««©kX hi^7A05«?tfl9ij"^&a|ftwr« c 

a? (0010] *is!S!©H5Ra 1 ©!8»Kiti«, 
U"<t;vTre^fflf**s-r*t:x hi'^A^g^saiXT^ 

^«7-^;^^'K±■^TtX hiS'^Ae^tcf^S-i-SXf' 

yT^t, ^-f/p^'juLsanfekxhy^As^iffifflu 

AK9-f/t1I^fc3|P«TSX-3rypfi:, S^O. 
[0 0 11] *JEW©B«)H2©]IBaicJ:tit3L 
i<9a8t8K*ir>T» H«F^oftFlje)a:Wftk't;|/T«<J 
»saiar«t:;^Lhi^9A«^«»»X7^y:?w. gia 

i'Q-/tji,txhiif5Am^»4«-rsx?-yyt, 

n-n;kfcXhi'7Afi^«««P77^ V^^fctttt 
50 L> tXhy9Ag'^©:?9y htt*S? 




5 

w«snfcyo-AJ^^^1l^J:D/^^^^>»«s^lr■ra3»>^: 

[0 0 12] 

asbii5<;^-5"A-ca. 2 5 6 \^-^^f(aifv—ifimm 

to 0 1 31 X^^r^l 0<Dtli:^J*, a«iH«Bfe^;'X 
f-jA (anlomated image eohanceneBl systen) iriSI'Sr. 

* r t (or#«.-fei^;i >7--i^3 >s^;<.xAe-&*^ 
WfC. yy^^f. CRT. xi±-e©te^«$S(;:£S&n-5 




) »I8¥7-22 2 00G 

[0 0 1 41 *Br«Bfcft>'X7"A £»(^f «&«><Dx- 

*-ffl«^^£*->XTAfcJ;t>T*SE^naX»*yi';:^ 
=^^^^ (preseao . i^ir^ U XSHtS^ST^^ 

;«=E'J39iSa»Bi»BfcA5'X?Atza*«;ifc*i 
[0 0 15] fW7.^^>V3„ ^±iZ l^UmZ} * 

w-c, i'X-5^A«)jia9E«i)&:j*fif*-e-y>:/u vi'-rsis. 

5 1 2BIj8C;Bft*iii«jJ»6»6h51iS5:/DyiFe« 

a->;^?^ A)0«i&H»saia-i-a n ioT^s^ftsafea 

(i, 3t:S:1>Tr«OTe07'D-fe7;t:*V»T^6n-&eJR:»«:#: 

[0 0 16] ^aga^ffiffl-rss^jJiT^A*, stv-cmi 

®J:5fc^Ctj«*T?#, Hltr**. RGBfiSratlJ: 

5 icv e»H»Bifi5'/t-f 1 4 1± Dsaaan, 7*n 

-fx 14a. >^U>-*'1 8«Offi*5*mX©TRC 
(tone reprodncllon curve . (SiHItSf^lD n>hn 
-5 1 6 Sffi»-rs©^**j3ff 5. TRC3>hP- 
5 161*, ■:fU>if 1 83Ctt-tC046eD[aA5r/t-fX'V© 

"y:7T2 0t:3li. aTfJ:D-H:>Kifi't«i5K:, 
Wtt. iiS»SfcTRC*SS-rS. TRC3>Sd-9 
16 At, T'/t'fXiefl:5^^'XhU-A^&. BUStfXttT^ 

i ^ fcws-r « ceeffi « T R c 

too 1 7] sgfT3nfc@aH«35:S7^/uxo#jaa 

X^-:;yS:^*t. miX7^^?:/^t±. X^^tMO* 



C5) 



«H¥7-2 2 2 00 6 



an. a?a©:/nt:x(D3tj&te. ±Efi*o©*5-B« 

ST. RGB®i£WS (iBBlnaBce ) /ffu^-yy^ 
(chrOBlnance ) ^MtcXafSCttt-iKW-e**© 
T, H»**TTfcffa£^SWfc*s;it«niIIBTr»«>. Y 

ffi&saiHTjaD, -Kn^i»d;r>xYEssrattv -ecoii^a 

fc, r-eDv^:!^A5— if ^ibSiP (Xerox Color Enco 10 
ding Standard )J XNSS2a900S (1 989* 

Y= 0. 253 R + 0. 684 
B= 0. 5 0 R - 0. 5 0 

S= 0- 2 5 R + 0. 2 5 

®UVi=3S««A*. etraUfiS (chroBaticity) 

[0 0 2 0J ERr^Stt. i^n5:»->XXIiE3»fe« 
(oBPonenl-color value) Tr*a. EJJVy H-T-f 



KTtB. -trn^ifX Ceroi ) ©YESa 
[0 0 181 CC-e. J:ffi-eP'y^;^YESfiSre»C'P 

ViTE-r. ■trDyi':;t©YES»j»*7-*7*;m, e 
»at (lanlnance ) Yi, 2:3©i'D5-J->;t (ch 
roniDsnce ) «ERffS t Jz^aT^Sfa. Y. E. a 

COO 191 



G + 0. 063 B 

G 

G - 0. 5 0 B 



i>nS:h>X}iv Si^S (neutral color ) C 

©fiaEs*-rs«i!«<iT*s. &ssTa. r, g, b= 

10 0 2 IJ -tfayifX/YESfiJ^A^-t^^n^i, 

53»J. (fefLtilsitS^ (white po 30 
inl) £«fSTSi:tt|B6an. ilOHtl*. ERtfS 

Yffili. C I ES^a^lC&^T'eoftltioafi/S^^ 

n&«-&c«»t .s-tf D V fj-yi/Y E ^m&a ^-*5*ju 

©filfflSfett, JhffiS:it [XNS S 2 8 9 0 0 5 G989 
m O \'^uv97.fi'^-n'^^^ Cferox Color En 
CDdins Standard ) ] ©i:^^3>8. StnSttdnT 
bid. 

10 0 2 21 -Kn5»i';:^/YE5«3eA7-*7*Jl'«, 

affiPffficsc*^-*?n'T*f), Jena, ^^vtrstsi© 

:»->a:?-Jl'T-Hfv'3>'J'XT-^«S^ Ofatloaal Tel 
evision Systen Comiltlee. NTSC) ©ffiffl-TSWS 

ffiat;^' n £ :^ L-T?5ritft:S*x&fe£Stm^e 



[0 0 2 4] i»lB«BfeA?mX 1 4 rt'TjSfx^tlS 

B^s-rvr^T**. yn-nji'txhi^7i*i±. B2 

©^ftfcMf sty haw©* 5 y h 

3SiiijT?<?mfP©»&tH;v Hi««*to-2 5 

[0 0 2 51 ?JiC, ^a«©J/n-/t;H:X hi'^Afc 
(fflSfffl) (^E-0«««:^#a)S«KU't?»«iiiBH: 

sen. «t>T*tt«i3!Ea£tra»tj^i?resi!fta8£««i5' 

ST**. Hi%. lo©«i«tt^ft5''i':J-5s'f l'^' 
xf'S*'r^&::&&»=t». ©®»-CB. j^we 

h 5x \-mw^\%wsmts.-K^is.'&ik^m%.. n > h 5 

x4^a.-^-arS«rsiii'fes, ifD-/t;utxhi'7Atc 

j:5?fclc#A:«H««©IK»&«i>1--5 
[0 0 2 61 atja7'P-feX©;*:©Xv''y:3'-CH, 




(6) 

9 

vAtittSi^nT, iMk (varUnte) 0!>B?-C3>h7:^ 
[0027] 

OKI] it? 
n 

V = c if S (HO)-RG)}p 

[0 0 2 81 Cdt?, c ttSiEaft:C!>5tftT*a. *fc 

H (1) M3feroiS«®txhi/^AM»«IIU R 

(i) B> 75';?htxhi^7AxasJfses^b. * 

10 0 2 9] HKSlrm^LK. j*ft^&tt3i*>^^E < iitltf 

[0 0 3 0] H6~H9{i. H40D-*JVt;^hy9 

liJS45iI©fc:Xhi^^ZvS7ic-r. »»flftB*3t, 
TTwanv 4 4AU (arbitrary nails . ^M:L=^vh 30 

^^^9A<o^}■ai^±^laJ£<^»L.-cfeo, i o [p-:*jji- 

tXh^'^A (2. 2) ] >4i&4 6 5 (3. 0) 

Scfca^^;^i*. ens, :»i5''D— njwtxhi/^A 
to 0 3 1) yD-/^jPStfa-*JH::xhi^7 

vaft*ns;tx hi'^Ae^i&T. ifceans. cn 
s. D-^ji/txhi^^AacitBrr*. ^»ari. 2 

T. i/n-A;n;xh5^^A{IAin-^j;>txh::'5A 
Att. rsa-r^j txHi'^Arfcst^rn, seife 
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10 

*txh4/'7A&HfjS£T*t«t'bt. ift«5iaaTf-t*i^ 

ffifflt-S. HI OTJ^fWTB, )feaSft2t)8RU 

e«) r2j -»WftBS«C;StLTfitriJe»«:-5iL« 

^j;PbX hJ/5A*, BffitD-*;i,tXf-i^9AtUX 
^-i^#(*-r«. HI OtB4£JtlW*itCi:-3T 
t>36»5±5fc, :*:#teW»eSi^ [P-^^l-fcX hi^9A 

CO. o> , (0. 1} mi »> m»tz\mmiix\/>i: 

*&Sn«. Haa-*JPbXhi^5A©S^«tJ^lt 
£:o«-&fctt. «aitfflfcJ&t. ^TTOn-* 

jttx h4C7A03i&-ft:a*fr(t«ffit>fc. 

[0 0 3 21 aiStZB. IfflffltXh^f^At^^iifcX 
J5:8>J©:»ffiTH. »»fl|j5«ft!lirr51C«£^Ta*«W7 

3'f'^!8t«*f«±r©D-*JI,tX hi/^A©fi**t 

-*;i'txhi'7At±. d>&<t'b0fSftT<DQ-5bji, 
fcxhy^Ai&t, Ma-r^D-jtjjmxbi'^AXB* 

^©»&i$>%ffi-&ii^«,«^jR;£n<&«^t::©«^ BIS 

[0 0 3 3] Hftsaft-r^fc^cssfessEraffljt* 
taffi-r*©i3t. 01 n?S5TM»i/D-/^;ukxh5' 
^A-ea&a. 

[0 0 3 4] «£*a*g-int. fcXhi^9A}gtt*7^y 

36S(CJ;n«. a«ft:75s;h=;;/if©3»*fcJ:DiB« 
tXhi/9A#t»fffi©)^KSn«©Tff4&<. a>h 

i^9A©flaB'J»«s*t;s-e:s, tv»5=:t*tSMeati 

ft. X^il^hltifi^. M51L-nS'<fcJ:3JC. tXhi/9 
A©iJtJe«; ©*ftB. #*C*34?5:*j£-efe 

txhi^5^A¥a'(tfc«U'T«jE*ffi->. ^E-ntraBSK: 
ia«ot:xhi^5A©»ai)E«j$rs;iiTr**. cti 
S, Ha-rsbxhi^^A*7-<;i'*'>j>ir'4-«;:i:K 
A^rSjSU fi»WJ5:gEStXhi'5A£^» -eUT 
CW^SbXhi'^A^, Si?W3kfcXf-i^7Ai|^fl: 
Jl— S'^oAAiiLTffiffi-r-s. J:©j:5i::UT, bx 
yif^hmsL^mm-^tm^y:.. sitpsstxhy^A 

[00 3 5] ^oT, *LT, CCDJ;5feS;«S^3®d(t- 
bXhif^AO^-'S'tl. 
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{003 61 H (i) B 

10 0 3 71 tVi'SMSfefflVi-riftf^TSnSElttCJ::? 



to 0 4 01 ftS3ti«.TRCMfte. mz. n&/tf 



ft^an-cfeJivi, wjsi/NiUT^^s. itf [0 0 4 1] H 1 sT^s^-T^o-g^^— hir«i:«::rn-fe 

[O0 3 81 WUT. 7C®kX>-i'9AO» a"b«!3>-r &RGB5F-i^*a»BlO. X5^y>'4 0 2T!, -tc&R 

5«»«ia^txhif7Afcf-5::tT?»s. B3© xt^^? >^4 o 6-eB. iBi»<o*'a-n;i'txh 

5c®tXhi/9A?£HJ 2©Jg»aKtXhJ/9Ai:it X^yy407Tr. yo-yf JUtX K;/? 

S*-r4£i:iCJ;t>T. C<t)ti;*tt>*v5. Hi 2T!3S-r AK:«UT»»«V« S»3£U -ecJ-^-C, Xt^vT^ 
tX ^i)'5/»tt> H3tr^'6ifflJ:t»a;iW»i3>-a:H. 0 a? 410.412, £1X4 1 4-Ciau H«SNfi«>««l:: 

1 2©^tX V^-fh^toy^'j h-VJ/B. GI«%M i*SSU &fia«tC«f SP-^JUtX hi'^A*^, 

©&ftcDh->||iA-:3^ (tone-reproduetlon curve fiSHtVi &n-*jl/t:X hi^^AlcStUT^S-T 

> BH^TRC^etf-JS-rSfcibO. «iPbXKy9i.T X?^?ry4 2 0, 4 2 2. 2kZ^4 2 4T?tt. 

aft:;t/-5'>&ffll>*!lifci:oT:a^*na- Hi 2 *Jki!)-»ilS:. Sfto-egBfiSnfeyn-ZWi^tHBi: 

.i»tX)-i''5A.«>?.^&n«TRC«rai3-CSR-r. T tttfcU W»SE»lfci'P-/tJk5J'»ffl5feJM(OW^lCtiL 

Rc*-:/tt, MStaa^sawt^si'XT^^AoDaj^tjc txhi/vAN^^-i^firttT*. -effljaa*, Nfi» 

tr. SS^A*P»i;afflT«>. BlSTT^ASnST B, T-i^^ltSn&fcX hi'^A**, £>ft:<tfeTO 

RCtt. 01 2C0bXhi^7A**frSH««. 753f ©a-*^tX hi'5A**T-i'^5nTHSi::iS»*> 

}-ax«¥Sfl:*nfctxh4^5As^rr*ia«cs^ ao »5. ^-i^axv^ftttnta: <x7^y:/4 26 

L.*>ba*t&, 3{:»W"Trtt. ftfetlftiTRCSttra 6tt) . X9^ir7'4 2 8-C, S SasfflacOfcJ&fciJftl 

LTB 1 2 te?fJt^51S«fcff«f-5<0-et4a:<, -tn -A^WhX hJ^7A&PfWaf. t fcTlHOtX 

s«fflUT. H 3 jc^js-rsfsHfccf^iat-a, hi 4 h^^^A^vfr-a^afn-cvinidf. X'?^y:/4 3 oicisn 

I*, iMi 3Tr^an«TRcsfflt>T, 7c<oA*H«£ T, T-5'$nfcD-*Ji'tx i-j''!? Aroa*«tt^tf 

a3EL*:«««>fc:Xhy5A&*-r. Egi 436>Sto*>a Sf^ffiL-T, MStX hiSfyAe^fiWa. JJ7-^f\ 

J;5fc. BI3-C5RSnatXf-y^At|iilC<, J:t)l£ 3 2-pr4. tX hy^ASftBSftSSSffiU ^-L-TXt- 

«t»3®»5**fSS*-r«a«, H14(I>*W:, -eotXh v^AZA-^^ te«tl-T&tJS:ai*tX Ki^TAPi 

[0 0 3 9] 3SBoWft0 = O. 3 3. 4»B«»Blft iESn&H«*^8axW:5*^X:/W$n«=: 

0 = 0. 2 5. 5SBe!>M|fcp = 0. 2C0:t-5^- OS *. 

Hs) ;P-hC!)J;5;^MftS«fflt-St. H»a>(-9X [0 0 4 2] S"l®giii«9rt?tt. HI 50Xx-yP^4 2O 

/3 = 0 ©«-g-(CB. S^MaSatXKi'vAdl^^'y K^tx^mmmk^'&m-t^. Z.;i-V, ffiA*V, <5 

7i,£^afl;T5iotr®iKtXhi'7AJcff^LJ5: n-*;utx hi'^Awftisyt^sn, a- 
sp:&, 3>h5xh3fea®ffi-&**ia-r^3). it>o 50 :*jPtxhiy5A«)^a<tfcM;£&T±D^imtl. 
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10 0 =v oflHu mmii J/a-/i 

-/t;i'»ism©«^tctiv V. >v. ..atfliffiia 

ffil,:/3 = 0. 1 V... Ttt*< 

a V. . , „ . J; tJ 'hS t»-H^a:»®iiaci-*jp t;^ h 

©^14. kXfif9A©79y h^^'i'WiS*©*!! 
« (/8 = 0. 0) „ 

[0 0 4 31 5'>>*'JVn>e^-4'X«V'f 
[0 0 44] 0 = 0- 0 <Ofr~y,\t. ^n^'^ltir-X 

r 4 Ji t fc:4:-D -ciiJM a n-5 fc tri 5 C i 

[0 04 51 



J4 



i:BIM©(B*&BlW] 

^. 

[02] ttH©M«T. »mmztc^tiftmbi,xo>m 

[03} B2fcHLT«$nfct>thi^9AS^f. 
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